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Annual report on riverine inputs and direct discharges to Convention waters


	CP (Country name):
	BELGIUM

	Year:
	2017



Reporting authority (to which any further enquiry should be addressed):
Name of authority: Flemish Environment Agency (VMM)

Contact person: Mr. Rudy Vannevel

Email: r.vannevel@vmm.be

Phone (with country code): +32 (0)53 726 626

	Information: The purpose of this template is to provide the OSPAR Commission with an assessment of this year’s waterborne inputs to Convention waters, and an up-to-date description of the methodology used. “This year” is the calendar year in retrospect (e.g. data from January – December 2013 is reported in autumn 2014, and so on). 
The template should be submitted to the Secretariat or RID Data Center by 1 November (30 November for Denmark only).
This template and the excel sheet templates (separate file) comprise the two mandatory submissions each year. These templates will be sent to all CPs in early September.   



Map of riverine sampling stations: 
<please insert map(s). A list of co-ordinates of river stations should also be submitted, cf. footnote #1>




Part I: Information on results from the monitoring

	NB: New this year: Please fill in the latest year’s data (2016) in the excel file named “<name of CP> 1990-2015 charts and tables”, and update the corresponding charts. 
Below, please give any comments on results from the monitoring that need to be highlighted, including general trends in loads and concentrations, but also any unusual concentrations or specific episodes; the occurrence of floods, droughts, etc. Also comment on missing data or other quality issues of the data. 
If any statistical trend analyses have been carried out, please include these where appropriate, or submit as an appendix. 

Use the number of pages needed.



i. Riverine inputs

Important note:
Following the discussion on the submission of Belgian data for the Canal Ghent-Terneuzen, it was agreed that Belgium should not report data as part of the loads discharged to the North Sea, for the reason of avoiding double-counting when reported by both Belgium and The Netherlands. Instead, data from The Netherlands should be used, representative for the whole of the canal at a point located more downstream. However, discussing results from Belgium requires comparison with total flows and loads as territorial/transboundary outflows, for the reason data on loads from the Canal Ghent-Terneuzen are included in the totals when discussed in the next paragraphs.  

1) Status (monitoring year 2016)

· Flows (Table 1): The figures of mean and LTA flows show the percentage of the Scheldt river and of the Scheldt basin compared to the total flow drained to the North sea. These percentages are very consistent, taken into account the complex water network system of connected rivers and canals. Flow percentage of the Scheldt river is about 66% compared to the total and 81% in the case of the Scheldt basin. 

[image: ]

Table 1. Percentage of flows discharged by the Scheldt river and the Scheldt river basin compared with the total flow discharged to the North Sea. (Note: percentages of minima and maxima are not meaningful). 

· Concentrations: Concentrations of chemical contaminants are not requested to be reported as mean values. Comparison of maximum values of heavy metals is only relevant for dissolved Cu and dissolved Zn, showing in general little difference between the Scheldt and Coastal areas. Larger rivers and canals show increased values, and is exceptionally high for dissolved Zn in the Canal Ghent-Terneuzen. Nitrogen concentrations show more or less comparable values on all monitoring sites, but the highest values are monitored in the agricultural areas of the coastal region. The same conclusion can be drawn for phosphorous. Nitrogen levels of the Canal Ghent-Terneuzen are also higher than the Scheldt, which indicates the impact of nearby industrial activities and the urban area of Ghent. Regarding SPM, values are significantly higher for the Scheldt river compared to all other monitoring stations, which is clearly an effect of the tidal regime. Note: percentages of values below LOQ in 2016: between 78 and 99% for dissolved heavy metals, 26% for ammonia, 23% for nitrate, and 0% for total N, total P, ortho-phosphate and SPM. This means that heavy metals are likely to be overestimated when calculating loads applying LOQ/2 values.

· Loads: Out of 13 parameters, 11 are monitored, as the parameters lindane and PCBs are excluded. The 2016 data set is sufficiently consistent to allow some regional comparison (Table 2). Compared with the coastal region, loads from the Scheldt basin, and in particular the Scheldt river, are considerably higher. This river covers the largest part of the Belgian territory draining to the North Sea. For the heavy metals, loads from the Scheldt river range between 65% and 77%. A high percentage is also reached for suspended matter (83%) which is due to the tidal impact on the Scheldt, transporting a high mass of sediments. Nutrient loads of nitrogen and phosphorous reach lower percentages (30% to 59%), which indicates the impact of the coastal region as an agricultural area with intensive piggery. However, considering the Scheldt basin in total – including the Canal Ghent-Terneuzen – both heavy metals and nutrient percentages increase significantly, on average about 20%. Comparing the Scheldt area with the coastal area may result in some overestimation of the impact of the Scheldt basin loads since monitoring sites are located near the border, directly impacted by the heavy harbour industries and cities of Antwerp and Ghent. Because of the complex water network in the Ghent area, water is diverted to different directions in times of floods and droughts, which hampers a thorough impact evaluation. 
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Table 2. Percentage of loads discharged by the Scheldt river and the Scheldt river basin compared with the total loads discharged to the North Sea.

The conclusions on the calculated loads are in line with the observations on flows and concentrations and seem to reflect very well the impact of human activities.
2) Trends (monitoring period 2000-2016)

· Flows: Regional flow trend analyses based on RID table 9, and in particular of the coastal area, are not meaningful because of the heterogeneity of the available data, not including some important flows. More reliable data sets are available for the Scheldt river (Fig. 1), showing a stable annual mean flow between 100 and 150 m³/s over the last decade. Historical data sets show flow levels exceeding 150 m³/s between 1998 and 2002. 

[image: ]
Fig. 1. Flow trend of the Scheldt river at Antwerp (Belgian-Dutch border) showing annual mean values (in mio m³/d) of the daily flows. 
· Loads: Trend analyses of pollutant loads are not reliable in the coastal area and for hazardous substances because of the data gaps and low concentration values in the historical data series. The higher the number of concentration values below LOQ, the more loads reflect the flow curve. On the other hand, nutrients are frequently monitored and values exceeding LOQs range between 74 and 100%, which makes the data sets reliable. Nitrogen loads discharged to the North Sea (Fig. 2) show equal trends for total nitrogen and nitrates and low values for ammonia. Lower ammonia values result from: 1) decrease of discharges from pollution sources, 2) breakdown by available oxygen, resulting in higher nitrogen levels. There is a striking similarity between total nitrogen and nitrate load discharges and the mean annual flow. 
[image: ]
Fig. 2. Loads of nitrogen components discharged to the North Sea. 
Considering the flow rate of the river Scheldt, nitrogen loads show similar trends as the totals discharged to the North Sea (Fig. 3). At the level of the Belgian territory, discharges from the Scheldt river have the highest share of nutrient transport to the North Sea. The overall conclusion is a rather stable outflow of nitrogen loads is observed, taken into consideration the additional monitoring stations from 2008 on.
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Fig. 3. Loads of nitrogen components discharged by the Scheldt river. 

Looking at the phosphorous trends (Fig. 4), a similar conclusion as for nitrogen can be drawn for the period 2002-2008. From 2009 on, total phosphorous loads transported by the Scheldt are significantly lower than country totals. This can be partially explained by the inclusion of the Canal Ghent-Terneuzen since 2011 (in the figure part of the North Sea total). However, this cannot explain the increased values of 2009-2010. On the other hand, the increasing load trend during the last decade is also a result of improved monitoring, including additional stations. In this respect, P load trends do not fit with N load trends. 
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Fig. 4. Loads of phosphorous components discharged to the North Sea (total loads) and by the Scheldt river.

Considering the period since 2009, loads of Suspended Particular Matter (SPM) are dominated by the concentrations of the Scheldt river (Fig. 5). Because of the tidal character of the Scheldt river, a mass of sediments is carried to the North Sea. Time series show a good correlation between loads and flows (Fig. 1), although slightly different in 2016. Trend differentiation between total loads to the North Sea and discharged loads from the Scheldt river from 2009 is partially due to improved monitoring efforts. 
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Fig. 5. Loads of SPM discharged to the North Sea (total loads) and by the Scheldt river.

ii. Direct discharges 

There are no direct discharges to Belgium’s convention waters.
iii. Unmonitored areas

iv. Overall loads

Overall loads are similar to riverine inputs since there are no direct discharges and no estimations of loads from unmonitored areas.



Part II: Methodology
A. Overall information on changes in the monitoring methods 

	Has the monitoring programme been changed this year? 



No:	x
Yes:	___

	If yes, please indicate which parts of the programme that have changed and give additional comments below the table when needed:



	Methodology of components 
	Main change since last year

	Direct discharges
	

	· Sewage
	

	· Industry
	

	· Aquaculture
	

	· Other
	

	Riverine monitoring
	

	Unmonitored areas
	

	Analytical methods or LOD/LOQ
	

	Water discharge 
	

	Other
	






	Information: All details on this year’s methodology should be given in the following sections. Please give a description of the methods used even if the methodology does not differ from previous years. This is necessary for keeping track of each year’s methodology in the archives.




B. Direct discharges (Tables 5a-5e)

	Information: Please give a comprehensive description of the methods used for determining direct discharges. If the methodology differs from the recommended methodology of the RID Principles, please give comments and explanations for this deviation.
The methodology description should, to the best possible extent, give information on: 
· Which types of point sources are included (e.g. all industries or only the larger ones); 
· General geographical location of point sources (e.g. are point sources downstream of the sampling sites in monitored rivers included? How far up the river mouths are point sources in unmonitored areas included, or are these not included at all?) 
· Sampling procedures or measurements/calculations used. 
· If possible, a list of analytical methods used, including the LOQ. How are values below LOQ dealt with when calculating inputs? Give comments if LOQs are higher than recommended in the RID Principles. 
· If any inter- or extrapolation of data series is done, please explain the method. 
· Give any other relevant information. 
Use the number of pages needed.



i. Sewage

ii. Industry

iii. Aquaculture

iv. Urban storm runoff

v. Any other direct discharges reported 


	Determinand coverage for direct discharges (indicate with an X):



	Determinand
	Sewage
	Industry
	Aquaculture
	Storm/urban
	Other 

	Tot-P
	
	
	
	
	

	PO4-P
	
	
	
	
	

	Tot-N
	
	
	
	
	

	NH4-N
	
	
	
	
	

	NO3-N
	
	
	
	
	

	SiO2
	
	
	
	
	

	TOC
	
	
	
	
	

	SPM
	
	
	
	
	

	Conductivity
	
	
	
	
	

	pH 
	
	
	
	
	

	
	
	
	
	
	

	As
	
	
	
	
	

	Cd
	
	
	
	
	

	Cu
	
	
	
	
	

	Cr
	
	
	
	
	

	Hg
	
	
	
	
	

	Ni
	
	
	
	
	

	Pb
	
	
	
	
	

	Zn
	
	
	
	
	

	
	
	
	
	
	

	PCB
	
	
	
	
	

	Lindane
	
	
	
	
	

	Other 
(please specify)
	
	
	
	
	





C.	Riverine inputs (Tables 6a-6c)

	Information: Please give a comprehensive overview of the methods used for riverine inputs. If the methodology differs from the recommended methodology of the RID Principles, please give comments and explanations for this deviation.
The methodological description should cover the following items (if there are rivers with differing monitoring procedures, please provide a description for each type): 
Use the number of pages needed.



i. Station network[footnoteRef:1]  [1:  Include a list of coordinates in addition to the map in Part I. ] 



[image: ]

ii. Sampling methodology


iii. Sampling frequency

1) Flow metering: only automated and continuous flow metering data are used. Hydrological stations only providing water level data are omitted from load calculations. Flow data are provided as a daily average. 
2) Physico-chemical monitoring: sampling frequency is normally 12 times/year, equally distributed over the year. Monitoring frequency can be higher (e.g. 24 times/year) in some stations. Lower frequencies are noted for hazardous substances.
iv. Chemical parameters and their analytical method, incl. LOD/LOQ 
1) The number of parameters reported is restricted to those mentioned in table 6. 
2) Heavy metals: no data are available or reported on total concentrations, only on dissolved values. This is for the reason of bioavailability of these toxicants.
3) LOD/LOQ analyses and values depend on the laboratory and hence are not steady values. 
v. Values below LOD/LOQ[footnoteRef:2]  [2:  Explain how values below LOQ/LOD are dealt with when calculating loads. Give comments if LOQs are higher than recommended in the RID Principles.] 


Load values are calculated on the basis of LOD/2 for all stations, except 251 Boudewijn Canal (discharge of urban waste water treatment effluent). 
vi. Water discharge[footnoteRef:3]  [3:  Could include information on whether the discharge is monitored or modelled (if modelled, please state which model); monitoring frequency, etc. ] 



vii. Calculation method for determining loads

1) All rivers, except the Scheldt river and “251 Boudewijn Canal”: load calculations are based on the formula proposed in the “Principles of the Comprehensive Study on Riverine Inputs and Direct Discharges (RID)” 

 
applying a correction factor Uf according to the CIS Guidance Document No. 28 (p. 23)[footnoteRef:4] : [4:  Reference: Common Implementation Strategy for the Water Framework Directive (2000/60/EC) - Guidance Document No. 28 Technical Guidance on the Preparation of an Inventory of Emissions, Discharges and Losses of Priority and Priority Hazardous Substances. https://circabc.europa.eu/sd/a/6a3fb5a0-4dec-4fde-a69d 5ac93dfbbadd/Guidance%20document%20n28.pdf] 

[image: ]

Load calculations depend on the monitoring frequency of both flows and determinants. Flows are normally not restricting, but in some cases they are not available for some period. The maximum number of basic load data for a particular water course equals the sampling frequency of the chemical determinants, but is lower in cases flow data are lacking or with invalid physical-chemical samples. 
2)  Scheldt river: Annual loads are calculated according to the formula proposed in the “Principles of the Comprehensive Study on Riverine Inputs and Direct Discharges (RID)” 


Annual loads are calculated on the basis of daily loads and a weighted annual flow average. Daily loads are calculated using: i) monitored physical-chemical data, and ii) estimated flows based on monitored and estimated flows of its tributaries. These flows are monthly averages in the period 2002-2005 and 10-days averages from 2006 on. The reason for this is the Scheldt is a tidal river, not allowing monitoring of direct discharge flows. As a result, estimated flows are considered net flows. The mean daily load is based on normally 12 concentration values multiplied by its respective (monthly or) 10-days mean flow. Load calculations including values less than LOQ and/or LOD limits are reported according to LOQ/2 or LOD/2. 
3)  251 Boudewijn Canal: the riverine load is considered identical to the effluent load of the UWWTP Bruges. As this canal is an unmonitored standing water with a very small external inflow of surface water, the load is calculated on the basis of its main polluter, the urban waste water treatment plant of Bruges (UWWTP 18 Brugge). Values are based on effluent measurements. All pollution is considered to be discharged into the marine environment.
4)  Salinity correction. No correction on physico-chemical values was applied as this requires a concerted approach within OSPAR and with the Netherlands in particular. Salinity of the waters considered varies between not to slightly or highly brackish, resulting from natural (tidal Scheldt), semi-natural (water courses within polder system) or artificial (intrusion of brackish water as a result of sluice activity on the Canal Ghent-Terneuzen) conditions. Note discharges of the Canal Ghent-Terneuzen and Scheldt river are not directly to the North Sea but to the Dutch territory of the lower tidal Scheldt. 

	Determinand coverage for riverine inputs (indicate with an X):
Please fill in the table as far as possible. If different rivers are monitored differently (e.g. less load-bearing rivers are monitored with fewer parameters), please indicate this/prepare a separate table. 



	Determinand
	Analytical method 
	LOQ*
	LOD*
	Comments

	Tot-P
	
	
	
	

	PO4-P
	
	
	
	

	Tot-N
	
	
	
	

	NH4-N
	
	
	
	

	NO3-N
	
	
	
	

	SiO2
	
	
	
	

	TOC
	
	
	
	

	SPM
	
	
	
	

	Conductivity
	
	
	
	

	pH 
	
	
	
	

	
	
	
	
	

	As
	
	
	
	

	Cd
	
	
	
	

	Cu
	
	
	
	

	Cr
	
	
	
	

	Hg
	
	
	
	

	Ni
	
	
	
	

	Pb
	
	
	
	

	Zn
	
	
	
	

	
	
	
	
	

	PCB
	
	
	
	

	Lindane
	
	
	
	

	
	
	
	
	

	Other 
(please specify)
	
	
	
	


* Please remember to give units. 

D.	Unmonitored areas (Table 6d)

	Information: Please give a thorough description of the method used for estimating loads from unmonitored areas. If a model is used, please give information on and references to this model. 
Use the number of pages needed. 



i. Methodology

Loads from unmonitored catchments have not been calculated, except when the unmonitored area is part of a monitored catchment. Unmonitored catchments are mostly situated within the lowland ‘polder’ system of the coastal area, of which monitoring of both water flows and concentrations is very difficult. The unmonitored area is expected to be very low. It must be noticed that flow and concentration monitoring networks are different and stations are not located on the same site. Therefore, spatial coverage is different. The unmonitored area is normally situated downstream the water quality monitoring station.

ii. Proportion of unmonitored area

	Please fill in the table below:

	
	km2
	%

	Total area of your country
	30528
	

	Total area draining to the OSPAR Maritime Area 
	15765
	100% *

	Monitored area draining to the OSPAR Maritime Area
	15304
	97%

	Unmonitored area draining to the OSPAR Maritime Area
	441
	3%


* The total land area draining to the OSPAR Maritime area is set to 100%. The proportions of monitored and unmonitored area should be given relative to this.




E.	Quality assessment

	Information: Please give relevant information on how quality assessment is carried out. 



Physico-chemical determinants: A BELAC ISO17025:2005 accreditation is granted to the laboratory of the Flemish Environment Agency as proof of our competence for performing water quality analysis. Accreditation by BELAC is based on the International Standard NBN EN ISO/IEC 17025:2005 “General requirements for the competence of testing and calibration laboratories”. The authoritative body BELAC operates under the international requirements related to the management of accreditation bodies and accreditations issued under the BELAC roof are recognized by the Belgian State. Furthermore, BELAC is a signatory of all existing multilateral agreements and multilateral recognition agreements of EA (European Co-operation for Accreditation), ILAC (International Laboratory Accreditation Co-operation) and IAF (International Accreditation Forum). 
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2016 Total OSPAR Scheldt river % Scheldt basin %

Cd [t/a]

0,527 0,404 77 0,484 92

Hg [t/a]

0,050 0,034 67 0,041 81

Cu [t/a]

15,912 10,693 67 12,871 81

Pb [t/a]

2,801 1,940 69 2,372 85

Zn [t/a]

68,865 45,090 65 57,914 84

g-HCH [kg/a]

PCBs [kg/a]

     

NH4-N [kt/a]

1,441 0,435 30 0,882 61

NO3-N [kt/a]

25,803 13,676 53 18,751 73

PO4-P [kt/a]

1,197 0,549 46 0,839 70

N-Total [kt/a]

31,242 16,984 54 22,713 73

P-Total [kt/a]

2,278 1,334 59 1,704 75

SPM [kt/a]

225,448 187,730 83 194,497 86


image3.emf
0,0

5,0

10,0

15,0

20,0

25,0

Scheldt River (Antwerp) -Flow 2000-16

Mean AnnualQ/day (Mio m³/d)


image4.emf
0,00

10,00

20,00

30,00

40,00

50,00

60,00

kt N/y

Year

North Sea -Nitrogen

N-Total

NO3-N

NH4-N


image5.emf
0,00

5,00

10,00

15,00

20,00

25,00

30,00

35,00

40,00

45,00

50,00

200220032004200520062007200820092010201120122013201420152016

kt N/y

Year

Scheldt river -Nitrogen 

N-Total

NO3-N

NH4-N


image6.emf
0,00

0,50

1,00

1,50

2,00

2,50

3,00

3,50

4,00

4,50

5,00

200220032004200520062007200820092010201120122013201420152016

kt P/y

Year

North Sea / Scheldt river -Phosphorous 

P-Total North Sea

P-Total  Scheldt river

PO4-P North Sea

PO4-P Scheldt river


image7.emf
0,00

100,00

200,00

300,00

400,00

500,00

600,00

700,00

800,00

900,00

200220032004200520062007200820092010201120122013201420152016

kt/y

Year

North Sea / Scheldt river -SPM

SPM North Sea

SPM Scheldt river


image8.emf
Discharge 

area ID Discharge area Station code Station location

Latitude 

WGS84

Longitude 

WGS84

243IJzer BEVL_VMM_910000 IJzer (Nieuwpoort)  2,80192 51,12675

Surface water quality

243IJzer BEVL_VMM_856500 Kanaal Plassendale-Nieuwpoort (Nieuwpoort) 2,75759 51,13631

Surface water quality

243IJzer BEVL_VMM_694000 Ieperleed (Nieuwpoort) 2,76524 51,13900

Surface water quality

243IJzer BEVL_VMM_680000 Kanaal Plassendale-Duinkerken (Oostduinkerke) 2,74824 51,12144

Surface water quality

246Langeleed

 

247Beverdijk BEVL_VMM_676000 Beverdijkvaart (Ramskapelle) 2,76741 51,12485

Surface water quality

248Vladslovaart BEVL_VMM_690900 Vladslovaart (Lombardsijde) 2,78851 51,14311

Surface water quality

249Gent-Oostende Canal BEVL_VMM_770000 Kanaal Gent-Oostende (Oostende) 2,94940 51,22209

Surface water quality

255Blankenbergse Vaart BEVL_VMM_877000 Blankenbergsevaart  (Blankenberge) 3,11866 51,29217

Surface water quality

250Noordede BEVL_VMM_865800 Noordede (Bredene) 2,96119 51,22384

Surface water quality

251Boudewijn Canal BEVL_VMM_UWWTP18UWWTP 18 (Brugge) 3,20998 51,25489

Sewage Effluent UWWTP

252Leopold Canal BEVL_VMM_6000 Leopoldkanaal (Ramskapelle) 3,22940 51,32546

Surface water quality

256Lissewege vaart BEVL_VMM_6010 Isabellavaart (Heist) 3,23795 51,32770

Surface water quality

254Schipdonk Canal BEVL_VMM_765007 Afleidingskanaal van de Leie (Zeebrugge) 3,22864 51,32436

Surface water quality

254Schipdonk Canal BEVL_VMM_684000 Langgeleed (Koksijde) 2,74681 51,12142

Surface water quality

238Coastal Area

 

102Schelde BEVL_VMM_154100 Zeeschelde (Zandvliet) 4,24068 51,35300

Surface water quality

244Gent-Terneuzen Canal BEVL_VMM_30000 Kanaal Gent-Terneuzen (Zelzate) 3,80311 51,20761

Surface water quality

245Schelde Basin

79North Sea (BE)

BE

243IJzer BEVL_MOW_IJZ02A IJzer (Keiem) 2,85264 51,08423

Surface water flow

243IJzer BEVL_MOW_KPN03A Kanaal Plassendale-Nieuwpoort (Slijpe) 2,83148 51,16470

Surface water flow

243IJzer BEVL_MOW_LOK02A Lokanaal (Lo-Reninge) 2,74222 50,98042

Surface water flow

246Langeleed

Surface water flow

247Beverdijk BEVL_VMM_L01_48C Grote Beverdijkvaart (Nieuwpoort) 2,68671 51,13250

Surface water flow

248Vladslovaart

Surface water flow

249Gent-Oostende Canal BEVL_MOW_KGO03A Kanaal Gent-Oostende (Varsenare) 3,12286 51,20861

Surface water flow

255Blankenbergse Vaart

Surface water flow

250Noordede BEVL_VMM_L02_442 Ede (Maldegem)

Surface water flow

251Boudewijn Canal BEVL_VMM_UWWTP18UWWTP 18 (Brugge) 3,20998 51,25489

Sewage Effluent UWWTP

252Leopold Canal BEVL_MOW_LEK03A Leopoldkanaal (Damme) 3,30961 51,26149

Surface water flow

256Lissewege Vaart

Surface water flow

254Schipdonk Canal BEVL_MOW_AKL04A Afleidingskanaal van de Leie (Zomergem) 3,56522 51,10112

Surface water flow

238Coastal Area

Surface water flow

102Schelde BEVL_MOW_ZES00A Zeeschelde (BE-NL border calc)

Surface water flow

244Gent-Terneuzen Canal BEVL_MOW_RVG03A Ringvaart (Evergem) 3,66871 51,08951

Surface water flow

244Gent-Terneuzen Canal BEVL_MOW_MOE02A Moervaart (Mendonk) 3,82486 51,14883

Surface water flow

245Schelde Basin

79North Sea (BE)

Water quality stations

Water quantity stations
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2016

Total OSPAR Scheldt river % Scheldt basin %

Flow Rate

[1000m³/d]

15587 10195

65

12623

81

LTA

[1000m³/d]

14421 9686

67

11872

82

Minimum FR

[1000m³/d]

1404 1500   1744  

Maximum FR

[1000m³/d]

73879 47929   57070  


